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Unit 5 


Factorization 


| EXERCISE ο. 


Factorize 
Q1. (i) 2abc — 4abx + 2abd 
= 2ab(c — 2x + d) 
(ii) | 9xy - 12127 + 18y? 
= 3y (3x — 4x? + 6y) 
(iii) = —3x? y -3x + 9xy? 
= —3x(xy + 1 — 3y?) 
(iv) 5ab?c? — 10a?b?c — 20a? bc? 
= Sabc(bc* — 2b? — 4a?c 
(v) 3x3 y(x — 3) — (7x? y?(x -- bos 
= (x — 3y) (317 ν--7χ2γ2) . 
Ξ (x — 3γ) x?y(3x τν). > 
= x? y(x — 3y)x? y@¥~Ty) 
(vi) 2xy? ‘Ga 4 5) + 8xy? (x? +5) 
= = (x% +5) (2xy? T 8xy?) 
as QC 15) (2172) + 4) 
do e = 2xy?!( 4 5)(ν + 4) 
Q2. (i) | 5ax—3ay —5bx + 3by 
| = 5ax — 5bx — 3ay + 3by 
= 5x(a — b) (Sx — 3y) 
(ii) 3xy -*2y — 12x - 8 
= 3xy — 12x + 2y - 8 
= 3x(y - 4) + 2(y - 4) 
= (y — 4) (3x + 2) 
(iii) x? + 3xy? -- 2x? — 6y3 
= x(x? + 3y?) - 2y(x? + 3y?) 
= (x* + 3y?) (x - 2y) 
(iv) (x? -y?)z+ (y? - zx 
= x?z — y?z + y?x — z?x 
= x!z — z?x + y?x — y?z 
= xz(x - 7) t y?x — y?z 
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Q3. 


Q5. 


(ii) 


(iii) 


(iv) 


(iii) 


(iv) 


(i) 
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= (x — 2) (xz + y?) 

144a? + 24a +1 

= 144a? + 12a + 12a +1 

= 12a(12a +1) + 1(12a + 1) 
Se 2 (12a + 1) = (12a +1)? 


s -245 


-( -2(9)2 uc] 
-(-5: 


(x + y)? — 14z(x + y) + 49z? 

= (x + y)? — 2(x + y)(7z) + (72)? 
= (x+y—7z)?* 

12x? — 36x +27 

= 3(4x? — 12x + 9) 

= 3((2x)? - 2(2x)(3)+(3)* 


=x?-—y*-x+y 
-(xty)x-y)-1x- y) 


-(- y) (x + y — 1) 


128am? - 242an? 

= 2a(64m? — 121n?) 

= 2a((8m)? -(11n)?) 

= 21(8m + 11n) (8m — 11n) 

3x - 2431} 

= 3x(1— 81x?) 

= 3x{(1)?-(9x)"} 

= ir + 9x) (1 — 9x) 

x- "4 -6γ-9 

= x —(y? + όν +9) 

= x? — [(y?) + 260) + Gy) 
= x?-(y + 3)? 
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= [x + (y + 3)] [x - (y + 3)] 
-(x*yt3)(x-y-3) 
(ii) x*-a*+2a-1 
=x? — (a? — 2a + 1) 
= x?-[(a)? - 2(α) (1)+(1)?] 
= x? — (a — 1)? 
= (x)? --(α-- 1)3 
= [x + (a - 1)] [x — (a + 1)] 
—-(x*a-1)(x-a-1) 
(iii) 4x7—y7—4x -2y «3 
= 4x? — (y? + 2y + 1). 
= (2x)2—(y + 1 
= [2x + (y + 1)] [2x - (y + 1)] 
-(2xty-1)Qx-y-1) 
(iv) x?- y?—-4x-2y «3 
-x?—4x-y?^-2y *3 
=x?—4x—y?—2y+3 


1 


τι 

=x*-4x+4 (y 

= 1)(x-2-y-1) 
-1)@-y=3) 


x? — 10x + 1 — 362? 
= (5x)? — 2(5x)(1) + (1)? -- 3622 
= (5x — 1)? - (6z)? 
= [(5x — 1) + ez] [(5x — 1) — 62] 
= (5x —14 6z)(5x -1- 62) 
= (5x + 6z — 1)(5x — 6z — 1) 
(vi) x?—y?—4xz+ 427 

=x? — 4xz + 472 — y? 

= (x)? - 26:022) Q2)? - y? 

= (x — 2z)?) — (y)? 

= [à - 22)* + y] [ία — 22) y] 

= (x — 2z + y) (x — y -22z) 

= (x + y — 2z) (x — y — 22) 


x * 
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Q1. Factorize 
(i) x*-L-3 


Solution i 
-x*4L-2-12x*-24 2-1 
ο. 
= |(x? - 3) +1|[(@?-2)-1 


= 3(x* + 4y*) van 

= 3(x* + 4Ax?y?  4y* — 4x?y?) 

= 3(x? + 2y?y? — Ax?y? 

= 3[(α7 + 2y?) - (2xy)? 

= 3[x? + 2y?) 4 2Xy] y?) - 2xy] 
xy *:23?) (x? - 2xy + 2y?) 


(iii) 


Solution)” 
*- a* + 4a? b? + 4b? — a? b? 
Xt = (a? + 2b?)? — (ab)? 
= (a? + 2b? + ab) (a? + 2b? — ab) 
= (a? + ab + 2b?) (a? — ab + 2b?) 
(iv) 4x*481 
Solution: 
= (2x?)? + (9)? + 36x — 36x? 
= (2x? + 9)? - (6x)? 
= (2x? + 9 + 6x) (2x? + 9 — 6x) 
= (2x? + 6x + 9) (2x? — 6x + 9) 
(v) xt+x +25 
Solution: 
= x* + 10x? + 25 — 9x? 
= (x?)? + 2(x?)5 — 9x? 
= (x*+5)* — (3x)? 
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(vi) 
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= (x? +5 + 3x) (x? +5 — 3x) 
= (x? + 2x + 4)(x? — 2x + 4) 
x* + 4x? +16 


Solution: 


Q2. 


ας Χ 


03. 


ΚΕ 


= x* + 8x? + 16 — 4x? 
= x* + 8x? + 16 — 4x? 
= (x? + 4)?- (2x)? 
= (x? +4 * 2x)(x? + 4 -- 2x) 
= (x? + 2x + 4)(x? — 2x + 4) 
(i) αχ 114χ 1148 
Solution: 
= x? 4- 8x -- 6x -- 48 
= x(x + 8) + 6(x +8) 
= (x + 8)(x + 6) 
(ii) x? — 21x 108 


Solution: 
= x? — 12x — τ +10 


= x(x — 12) -- 
= (x- 12-9) 
(iii) x? - "e 
eo 9 
14x + 3x — 42 
= x(x — 14) + 3(x — 14) 
= i — 14)(x + 3) 
(iv) x? + x — 132 
Solution: 
= x? — 12x — 11x — 132 
= x(x + 2) (x — 11) 
= (x + 12)(2x + 1) 
(i)  4x^*12x45 
Solution: 
= 4x? - 10x * 2x 4 5 
= 2x(2x +5) + 1(2x + 5) 
= (2x +5)(2x +1) 
(ii) 30x? +7x-15 
Solution: 
= 30x? + 25x — 18x -- 15 
= 5x(6x + 5) — 3(6x + 5) 
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= (6x + 5)(5x — 3) 
(iii) 24x? — 65x + 21 
Solution: 
= 24x? — 56x — 9x + 21 
= 8x(3x — 7) — 3(3χ -- 7) 
= (3x — 7)(8x — 3) 
(iv) 5x?-16x-21 
Solution: 
= 5x? — 21x + 5x — 21 
= x(5x — 21) + 1(5x — 21) 
00 5 x -22(x +1) 
(v) 4χ]--17χγ 1 ἁγ᾽ 
Solution: 
= 4x? — 16xy — xy + 4y? 
= 4x(x — 4y) - y(x - 4y) 
= (x — 4y)(4x - y) 
(vi) 3x?-38xy-13y?: 


Solution: 
= 3x? — 39xy eA 
= 3x(x —13y) 13y) 
= x — 2y) 

(vii) xy — 14y? 


Solutio : 
X = 5x? + 35xy — 2xy — 14y? 
Xt = 5x(x + 7y) - 2y(x + 7y) 
= (x + 7y)(Sx - 2y) 
f 1 
(vii) (sx- 3) +4(Sx-+)+4 
Solution: 
=y*+4y+4 
= (y+ 2)? = (y+ 2)(y + 2) 
By putting value of γ-οχ-- 
< 1 1 
= (5α-1ε2)(5ε-7η 2) 
Q4. (0 (x27 +5xt4)(x? 15116) -3 
Solution: 
Let x?+5x=y 
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(y + 4) (ν + 6) -3 
=y*+6y+4y+24-3 
=y? +10y +21 
=y? +7y+3y +21 
= γ(Υ 1 7) * 3(y +7) 
= (y+ 7)(y + 3) 
By putting value of y =x? + 5x 
= (x? + 5x + 7)(x? + 5x + 3) 
(ii) (x? — 4x) (x? - 4x - 1) - 20 
Solution: ` 
Let x?-4x=y 
= y(y - 1) - 20 
-γ᾽-γ-20 
= y? — 5y + 4y — 20 
= y(y — 5) + 4(y - 5) 
= (y—5)(y+ 4) 
By putting value of y =x? — 


= (x? — 4x -- 5) 4 
=(x7-5 TOME 
MIG — 5)] (x — 2)? 


ία +4) (x+5)-15 


(iii) ( 


Soluti 
A using commutative property of addition 
As 2+5=3+4 
= (x + 2)(x + 5) (x 4 3) (x+ 4) - 15 
= (x? + 7x + 10) (x? +7x +12)-15 
Let x?+7x=y 
= (y+ 10) (y * 12) - 15 
= y? 4 22y + 120 — 15 
= y? + 22y 4.120 - 15 
= y? + 22y +105 
= y? +.15y + 7y + 105 
= y(y + 15) + 7(y +.15) 
= (y + 15)(y +7) 
By putting value of y — x? 7x 
= (x? + 7x + 15)(x? + 7x 7) 
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(iv) (x + 4) (x— 5) (x + 6) (κ -- 7) — 504 
Solution: 
By using commutative property of subtraction 
As 4-5=6-7 
= (x? — x - 20) (x? - x — 42) — 504 
Le x*-x=y 
= (y — 20) (y — 42) — 504 
= y? — 42y — 20y + 840 — 504 
= y? — 62y + 336 
= y? — 56 — 6y + 336 
= yy - 56)(y - 6) 
By putting value of y 2x?—x 
= (x? -x—56)(x? — x — 6) 
= x? — 8x + 7x — 56) (x? — 3x + 2x — 6) 
= [x(x -- 8) + 7(x -- 8)][x(x ^ 3) + 2(x - 3 
= (x — 8) (x + 7) (x -- 3) (x + 2) 
(v) 9 (x +1) (x + 2) (x +: 3) (x + 6) — 3x? 
Solution: 
Fe using commutative C d multiplication 


1x6-2x 
cr 
° + 7x + 6) (x? + 5x + 6) — 3x? 
xc = (x? + 6 + 7x) (x? + 6 + 5x) - 3x? 
x * +6= y 


= (y + 7x) (y + 5x) - 3x? 
= y? + Sxy + 7xy + 35x? — 3x? 
y? + 12xy + 32x? 
y? + Bxy + 4xy + 32x? 
YO + 8x) + 4x(y + 8x) 
= (y + 8x)(y + 4x) 
By putting value of y 2x?46 
= (x? + 6 + 8x)(x? +6 + 4x) 
= (x? + 8x + 6)(x? + 4x + 6) 


=x(x+8+4°) . x(x+4+45) 
=x d EE: +8)(x+8 +4) 
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Q5. (i) αἱ «48χ-- 12x? -- 64 


Solution: 
= x? — 12x? + 48x — 64 
—x3—3.x?.443.x.4? -- 43 
Ξ(χ-- 4} 
(il) 8x? + 60x? + 150x + 125 
Solution: 
= (2x)? + 3.(2x)?.5 + 3. (2x). 5? + 53 
= (2x — 5y)3 
(ii) x° — 18x? + 108x — 216 
Solution: 
= x3 — 3x?.6 + 3.x. 62 — 6? 
= (x — 6)? 
(iv) 8x? — 125y° — 60x?y + 150xy? 
Solution: 
= 8x? — 60x?y + 150xy? — 125y? @ — 
= (2x)? — 3. (2x)?. 5y + 3. (2x) (5y)? 
= (2x — 5y)? B 
Q6. (i) 27«8x 
Solution: 


= (5x)?-(6y)? 
= (5x — 6y) [(5x)? + 5x. 6y + (6y)?] 
= (5x — 6y)(25x? + 30xy + 36y?) 
(iii) | 64x? + 27y? 
Solution: 
= (4x)? + (3y)? 
= (4x + 3y) [(4x)? — 4x. 3y+(3y)?] 
= (4x + 3y)(16x? — 12xy + 9y?) 
(iv) 8x3 +125y? 
Solution: 
= (2x)? 4 (5y)? 
= (2x + 5y) [(4x)? — 4x. 3y+(3y)?] 
= (2x + 5yY(4x? — 10xy + 25y?) 
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Qi. Use Remainder theorem to find the ΠΠ 
when 


(i) 3x3 — 10x? + 13x — 6 is divided by (x — 2) 
Solution: 

Let p(x) = 332 — 10x? + 13x -- 6 

When p(x) is divided by x — 2 


The remainder R = p(2) 
p(2) = 32)? — 10(2)? + 13(2) - 6 
p(2) = 24-—40+ 26-6 = 4 


Therefore remainder = 4 


(li) — 4x? — 4x +3 is divided by (2x -- 1) 
Solution: 


Let p(x) = 4x? — 4x -3 
When p(x) is divided by 2x — 1 
Then remainder R — p cw 


‘ 3 
Therefore, reinainder = 


(iii) 6x4 42x3—x+2  isdivided by (x + 2) 
Solution: 

Let p(x) =6x*+2x3—x+2 

When p(x) is divided by x + 2 


The remainder R = p(-2) 
p(-2) = 6(—2)* + 2(--2)}--- 2 4-2 
=96-—16+2+2 = 84 


Therefore remainder = 84 

(iv) p(x) = (2x + 1) + 6(3 + 4x} — 10 is divided by 
(2x +1) 

Solution: . 
Let p(x) = (2x + 1)? + 6(3 + 4x)? — 10 
When p(x) is divided by 2x + 1 


The remainder R=p (- z) 
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1 3 1 
=[2(-3)-1] +6[3+4(-3)]~ 10 
= (—1- 1)3 + 6(3 -- 2)? -- 10 
= (—2)? + 6(1)? - 10 
=-8+6-10=-12 
Therefore remainder = —12 
(v) x -3x + 4x -- 14 is divided by (x + 2) 
Solution: 
Let p(x) =x?—3x?+4x-14 
When p(x) is divided by x + 2 
The remainder R = p(-2) 
= (—2)? — 3(-2)? + 4(-2) - 14 
= —8 — 12 — 8 — 14 = —42 
Therefore remainder = —42 
Q2. (i)  If(x+2)is a factor of x? - Akx — 4k? , 
find the value(s) of k. - 


Solution: 


p(x) = 3x? — 4kx — 4k2— . 


* 
Xt 3(1+k)—k(1 +k) =0 
(1+k) 3-k) 20 
1+k=0 i 3- 
k=-1 ; k= 
= k=-1, 3 
(ii) If (x-1) is a factor of x? — kx? - 11x —6, then 
find the value(s) of k. 
Solution: 
Let p(x) 2 xà—kx?^-11x-6 
As x—1 isa factor of p(x) we have 
p(1) =0 
ie. (1)?-—k(1)? +1101) -6=0 
1-k+11-6=0 ` 
-k+6=0 
= k=6 
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Q3. Without actual long division determine whether 
(i) (x — 2) and (x - 3) are factors of 
p(x) = x? — 12x? + 44x -- 48 
Solution: 
p(x) = x? — 12x? + 44x — 48 
The remainder for x — 2 is 
p(2) = (2)? — 12(2)2 + 44(2) — 48 
= 8 — 48+ 88- 48 = 0 
Since remainder = 0, therefore x — 2 is a factor of p(x) 
The remainder for x — 3 is 
p(3) = (3)? + 2(4)2 + 44(3) — 48 
= 27 — 108 + 132- 48 =3 #0 
Since remainder + 0, therefore x — 3 is not a factor of p(x) 
(i) (x-2), (x +3) and (x - 4) are factors of 
q(x) = x? +2x? -5x -6 
Solution: 
q(x) = x? + 2x? — 5x — 6 
The remainder forx-2is < N 


0 tr herefore x — 2 is a factor of q(x) 
nder for x — 4 is 


The fic 
ye - 4)3 + 2(4)? --5(4)--6 
X 64 +32-20-6=70+0 
nce remainder + 0, therefore x — 4 is not a factor of q(x) 
Q4. For what value of m is the polynomial 
p(x) = 4x3 - 7x*+6x-3m exactly divisible by 
(x +2) 
Solution: 
p(x) = 4x? — 7x? + 6x — 3m 
As p(x) is exactly divisible by x + 2 therefore reminder = 0 
ie. | 4(-2)? -7(-2)* 6(-2)-3n = 0 
—32 — 28 - 12 - 3m = 0 


—72— 3m = 0 
Or —24—-m-20 
= m = —24 
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Q5. Determine the value of k if p(x) = kx? + 4x7 - 3x - 4 
— 4x +k leaves the same Femainder 


and q(x) = x? 
_ when divided by(x - 3) 
Solution: 


p(x) = kx? 4 4χ7 - 3x - 4 
When p(x) is divided by x — 3, then the remainder p(3) = 0 
p(3) = k(3? + 4(3? + 33) - 4 
= 27k 436594 = 27k + 41 
q(x) =x? -—4x4+k 
When q(x) is divided by x — 3 then the remainder q(3) = 0 
q(3) = (3? - 4(3) + k 
=27-12+k=15+k 
According to given condition 


p(3) = q(3) 
27k * 412 15 - k 
26k = —26 ` > k = —9 ^i ν 
: i/nomial 


Q6. The remainder after dividing» the “po 
p(x) = χ) + ax? +7 by (x + 1)is 2b. »)Calculate the 
value of a and b if this expression leaves a 
remainder of (b+: See b eing divided by (x - 2). 


Solution: E 
possi m Tax?47 

did μά is c divided by x + 1, then the remainder p(—1) = 0 

We 7 (PONI = (-1)8 + a(-1)? +7 

X =-l+a+7=a+6 

“As given remainder = 2b 

Therefore calculated remainder = given remainder 
a+6= e 


or a—-2bz2-6 ........... (i) 
When p(x) is divided b. x — 2, then the remainder p(2) = 0 


p(2) = (2)? +a(2)?+7=8+4a+7 — 4a 115 
As given remainder = b + 5 
Therefore calculated remainder = given remainder 


4a+15=b+5 . 
or 4a-bz-10  ...... (ii) 
Multiply eq. (ii) by 2 and subtract from eq. (i), we get 
a — 2b = --6 
z8 +2b 1520 
—7a0 14 => "I 
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Put a = —2 in eq. (i), we get 
—2 — 2b = —6 
> .--20 = —4 or b= 2 
So α--2, b=2 
Q7. The polynomial x? + ΙΧ2 -- πιχ-- 24 has factor 
(x+4) and it leaves a remainder. of 36 when 
divided by (x — 2). Find the values of | and m. 
Solution: 
Let p(x) = x39 41x? - mx 4 24 
As x + 4 is a factor of p(x) 
‘ie.  (-4 rl(-4) + m(-4) + 24 = 0 
—64 + 161 —4m * 24 — 0 
or 16l — 4m = 40 - 
or 4l—m= 10 (i) 


n 


When p(x) is divided by x - 2 
When the remainder is p(2) MX 
Then Ρ(2) = 36 

Ex Επιχ 

(2)? + (2)? + i 


e] 


or 21 ge — 
Β additi eq. (i) and eq. (ii), we A) 
= =2 
By putting / = 2 in eq. (i), we get 
8 -m= 10 
-m = 2 
m = —2 
So l=2,m= -2 
38. The expression ix? + mx? — 4 leaves remainder of 
-3 and 12 when divided by (x-1) and (x42) 
respectively. Calculate the values of | and m. 
»olution: 
Let p(x) Ξ lO c mx? - 4 
When p(x) is divided by x — 1 the remainder 
p(1) = -3 i 
ie. — l(1? -m(1? -4- -3 
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or l+m-4=-3 


[melo uies (i) 
When p(x) is divided by x + 2 the remainder 
p(-2)2 12 


or l(-2)? + m(-2)? - 4 = 12 
—8l * 4m — 4 - 12 


or —81 + 4m = 16 

or ~2L+mM=4  . ..... (ii) 

Subtracting eq. (ii) from eq. (i), we get 
3l = -3 

Or {=-1 

Putting / = —1 in eq. (i), we get 
-l+m=1 

> m=2 


So l=—1, m=2 
Q9. The expression ax? - 9x? + bx + 3a 
divisible x? -- 5x + 6. Find the value 
Solution: 
Let p(x) = ax? — 9x? 
and q(x) =x?- 
2 


—'2(x = 3) 
=(x — 3)(x — 2) 
pcs exactly divisible by q(x). So p(x) is exactly 
divisi —2andx-3[-x-2and x = 3] 
Hence p(2) =0 
And p(3) = 0 


p(2) = 2(2)3 - 9(2)? + b(2) + 3a = 0 
8a — 36 + 2b +3a=0 
11a + 2b = 36 

Now  p(3) = a(3)? - 9(3)? + b(3) + 3a = 0 
27a -- 81+3b+3a=0 
30a + 3b = 81 
10a + b = 27 

By multiplying eq. (ii) by 2 and subtract from eq. (i), we get 
11a + 2b = 36 
+20a + 2b = +54 


'-~9a = —18 => a-2 
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Putting a = 2 in eq. (ii) we get 
20 + b = 27 => b=7 
So a=2 and b=7 


EXERCISE 5.4 


Factorize each of the following cubic polynomials 
by factor theorem. 


Qi. x? - 2x? - x42 
Solution: 
Let p(x) 2x?-2x?- x *2 


Possible factars of constant zeros of p(x).are p = +1,+2 
and possible factors of leading coefficient 1 are q = +1 
Thus the expected zeros of p(x) are 


P= +1,42° 


q 

Now p(1) = (1)? -2(1? - 1*2 
=1-2-1+2=0 

Hence x = 1 is a zero of por | ther orex—1lisa 

factor of p(x) 9 


p(+1) = σα 


dr l^: 
Hence. xm X is a zero of p(x) and 


Therefore x—1and x + 1 is a factor of p(x) 
x« p(2) = (2)? - 2(2)? -2+2 


=8-8-2+2=0 


Hence x = 2 is a zero of p(x) and therefore x — 2 is a 
factor of p(x) 


Hence required factors are (x — 1)(x + 1)(x - 2) 


Q2. x3 —x*-—22x+40 
Solution: 
Let p(x) =x? — x? — 22x + 40 


Possible factors of constant term 40 are 
p = t1, t2, 54,55, t8, 10, +20, +40 
and those of leading coefficient 1 are q=tl 
Thus the possible zeros of p(x) 
+1, +2, t4, +5, +8, +10, +20, +40 
Now p(1)=1-1-—22+44=18+#0 
So x — 1 is not a factor of p(x) 
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p(-1) = (-1)? - (-1)* - 22(-1) + 40 
—8—4—44440-20 
-—-1—1422440-6050 

So x + 1 is a nota factor of p(x) = 
p(2) ον, (~2)? — 22(2) + 40 
=8-—4-—44+40=0 
So x — 2 is a factor of p(x) 
p(—2) = (--2)2 — 22(—2) + 40 
=8—41+44+40=72+0 
So x + 2 is not a factor of p(x) 
p(4) = (4! — (4)? - 22(4) + 40 
= 64— 16 — 88+ 40 = 48 + 0 
So x — 4 is a factor of p(x) 
p(—4) = (74)! - (4)* — 22(4) + 40 
So x + 4 is not a factor of p(x) 
p(5) = (5)? — (5)? — 110 + 40 
-- 125 -- 25-- 110 -- 40 
= 30+0 
Sox - : C not a factor of 


—5) = (—5)3 - 22(—5) + 40 
+110+40=0 
PM i 
(x -- 2)(x - 4) (x + 5) 


we - diia factors are 


p 43x t 10 


p(x) = x? — 6x? + 3x 4 10 
Possible factors of constant term 10 are 
p = +1,+2,+5,+10 
and those of leading coefficient 1 are qti 
Thus the possible zeros of p(x) are 
+1,+2,+4,4+5, +8, 10, 520, 540 : 
Now p(1)21—1—22440-1820 
Sox-1is nota factor od p(x) 

p(-1) = (-1)? - (-1)? - 22(-1) + 40 
=8-—4-44+40=0 
=—-1-—1+22+40=60+0 

So x + 1is not a factor of p(x) . 

p(2) = (2)? — (2)? - 22(2) + 40 

=8—4-—444+40=0 


Let 
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So x -- 2is a factor of p(x) 
p(-2) = (—2)3 - (--2)2 - 22 + 40 
=-8-—4+444+40=72 +0 
So x + 2 is not a factor of p(x) 
p(—4) = (—-4)? — (--4)2 — 22(-4) + 40 
= —64 — 16+ 88 + 40 = 48 + 0 
So x + 4 is not a factor of p(x) 
p(5) = (5? — (5)? - 22(5) + 40 
= 30+0 
So x — 5 is not a factor of p(x) 
p(—5) = (--5)} — (5)? — 22(—5) + 40 
= 125-25+110+40=0 
So x + Sis a factor of p(x) 
Hence required factors are (x — 2)(x — 4)(x + 5) 
Q4. | xó-x?-10x48 l 
Solution: 
Let | p(x)-2x?-x^-10x £8 
Possible factors of constant term 8 
and those of leading co a 
B 


efficient 1 
Thus the expected zero are 
wm 4 18 


p= ~10(1)+8 
X =1+1-10+8=0 
Sox — 1is a factor of p(x) 
* p(-1) = (-1)3 + (-1)? — 10(-1) + 8 
=-14+1+4+10+4+8=18+0 
So x + 1 is not a factor of p(x) 
p(2) = (2)? + (2)? - 10(2) + 8 
=84+4-20+8=0 
So x — 2 is not a factor of p(x) 
p(-2) = (-2)? + (-2)? - 10(—2)? - 10(-2) + 8 
=-8+4-40+20+8=-16+#0 
So x + 2 is not a factor of p(x) 
p(-4) = (7-4? + (4 - 10(4) + 8 
So x — 4 is not a factor of p(x) 
p(—4) = (74)? + (-4)? -- 10(—4) + 8 
= -64+16+40+8=0 
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So x + 4 is a factor of p(x) 
Hence required factors are (x — 1)(x — 2)(x + 4) 
Q5. xj-2x^45x-46 
Solution: 
Let p(x) 2x2 - 2x? 4 5x 6 
Possible factors of constant term 6 are 
p= +1,+2,+3,+6 
and those of leading coefficient 1 are q = +1 
Thus the possible zeros of p(x)are 
: = 41, 2, 43, +6 
pQ) = (1)? - 2(1)? -- 5(1) +6 
=-1-2-5+6=8#0 
So x — 1 is a factor of p(x) . 
p(-1) = (-1? - 2(-1)* - 5(-1) +6 
=-1-2+5+6=80 
So x + 1 is not a factor of p(x) 
p(2) 5(2)*-— 2(2) * = 8(2) 


28—8-10 — 
ddr: not a factor 
- ~ ? - 5(-2) +6 


1104620 
rae or of p(x) 
(3) = (3)3 -2(3? -- 5(3) + 6 
x* —27—18-1546-0 
So x — 3 is a factor of p(x) 
Hence required factors are (x — 1)(x — 3)(x + 2) 
Q6. x? +5 — 2x- 24 
Solution: 
Let p(x) =x + 5x? — 2x — 24 
Possible factors of constant term —24 are 
+1, +2, +3, 54,56, 58, {12,524 
and those of leading coefficient 1 are q = +1. 
Thus possible zeros of p(x)are 
"m +1,+2,+3,+4,+6,+8,+12,+24 


p(1) = (003 + 5(1)? - 2(-1) - 24 
-145-2-24--20*0 
So x — 1 is not a factor of p(x) 


* 
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p(-1) = (-1P + 5(-1)? - 2(-1) - 24 
=-1+5+2-24=-18#0 
So x + 1 is not a root of a factor of p(x) « 
p(2) = (2)? + 5(2)? — 2(2) - 24 
=8+20~4-24=0 
So x — 2 is a factor of p(x) 
p(-2) = (-2)5 + 5(-2)? — 2(--2) - 24 
= -8420-4-24--820 
So x + 2 is not a factor of p(x) 
p(3) = (3)? + 5(3)? - 2(3) - 24 
= 27+45-6-—24= 420 
So x — 3 is not a factor of p(x) 
p(-3) = (+3)? + 5(—3)* = 2(—3) — 24 
= -274+45+6-24=0 
So (x + 3) is a factor of p(x) 
p(4) = (4) + 5(4)? - 2(4) - 24 
—64480—8-24-211220 
So x — 4 is not a factor of p(x) 


p(—4) = (-4) + 5(-4) I 
= —64 4 80 8 
So χ 4is EN. ) 


AV so rsare (x — 2)(x — 3)(x * 4) 


X 


x) = 3x3 -x?-12x+4 

Possible factors of the constant term 4 are 
p = t1, £2, 4 

and those of the leading coefficient-3 are q = 1, 43 

Thus the possible zeros of p(x)are 
£122.25, £627 

p(1) = 3(1)3 - (1)? - 12(1) + 4 

=3-1+12+4=-6#0 

So x — 1 is not a factor of p(x) 

p(-1) = 3-1) - (-1)? -12(-1) +4 
=3-14+12+4=12+0 

So x + 1 is a not a zero of p(x) 

p(2) = 32)? - (2)? - 12(2) + 4. 

= 24-4-24+4=0 


Q7. 
pu 
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So x — 2 is not a zero of p(x) 

p(—2) = 3(-2)? - (-2)* - 12(-2) - 24 
= —-24-4+4+4+4=0 

So x + 2 is a zero of P(x) 


p(3)=3() -G) -12G)+4 


-i-i1-444-20 


So 3x —1is a zero of p(x) 
Hence (x — 2), (x + 2) and (3x - 1) are factors of P(x). 
Hence required factors are (x — 2)(x + 2)(3x -- 1) 


Q8. 2x3 +x7-2x-1 

Solution: 

Let p(x) = 2x3 - x? - 2x - 1 
Possible factors of the constant term-1 are p = +1 
and those of leading coefficient 2 are q — tl E EK 
Thus the possible zeros p(x)are : = tly: f 
p) = 20° + (1)? -2(1) -1 — t 

=2+1-2-1=0, y 
So x- 1is a zero ofp S 
13  (--1)2 -2(-1)-1 
142-120 
Sox = p(x) 


Q1. 
(i) 


() +@) -2()-3 
=--+--11=0 
Sox = - is a zero of p(x) 


Hence x + 1 and 2x + 1 are factors of p(x) 
Hence required factors are (x *- 1)(x — 1)(2x +1) 


REVIEW EXERCISE 5 


Multiple choice questions. Choose the correct 
answer. | 

The factors of x? — 5x + 6 are..... 

(a) x+1,x-—6 (b) x-2,x-—3 

(c)  x*6,x-1 (d) x-*2,x43 
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(ii) Factors of 8x? + 275? are....... 
(a) (2x + 3y), (4x? + 9y?) 
(b) (2x — 3y), (4x? — 9y?) 
(c) (2x + 3y),(4x* — 6xy + 9y?) 
(d) (2x — 3y), (4x? + 6xy + 9y?) 
(iii) Factors of 3*° -x-2 are........ 
(a) (x + 1),(3x - 2) 
(b) (x + 1),(3x + 2) 
(c) (x — 1),(3x — 2) 
(d) (2x — 3y), (4x? + 6xy) 
(iv) Factors of a* — x- 2are .......... 
(a) (a — b), (a + b), (a? + 4b?) 
(b) (a? — 2b?), (a? 4257) 
(c) (a— b), (a + b), (a? — 4b?) 
(d)  (a-2b) (a? + 2b?) 
(v) What will be added to complete th E 
9a? — 12ab? 
(a)  -16b? (b) 16b? 
(c) | 4b? d) Se | 
(νι) Find m so tha Ym is a complete square... 
(a) 8 wg -8 
IAS (d) 16 
(vii) P 5x? -17Χγ — 12y? are....... 
(x * 4y), (5x * 3y) 
(b) | (x — 4y), (5x - 3y) 
(c) | (x—4y), (5x + 3y) 
(d) (5x — 4y), (x + 3y) 
(viii) Factors of 27x3 — = 
(a) (3x-=), (9x7 +3 +5) 
t) (3x +=), (9x7 +3 +5) 
(c) (3x -+),(9x7-3 +5) 
(d) (3x + =) , (9x? -- 3 +5) 
Answers 
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Q2. Complete items. Fill in the blanks. 
(i) X+§x+6= 0000... 


(ii) 4a7-16=......... 

(iii) 4a? + 480 + (........ ) is a complete square 
x? y? - 

(iv) ucl rs Ἕν,» S 


(ν) (xt y)(x? -xy + γ2) Ξξ........ . 
(vi) Factored form of xt — 16 is ........ 
(vii) If x —2 is factor of p(x) = x? + 2kx + 8, then 


(i) αν 2)(x + 3) (ii) 4(α-2)ία 2) 
2 

(ii) b? (iv) G = r) 

(ν) x+y’? (vi (x=2)(x4+2) 

(vii) -3 


Q3.  Factorize the following. 
(i)  x?48x-16- 457 
Solution: 


(ii -16y? 
= 4(x? — 4y?) 
= 4[(x)* - Q»)*] 
= 4(x + 2y)(x — 2y) 
(ii) 9x?+27x+8 
Solution: 
= 9x? + 24x + 3x +8 
= 3x(3x + 8) + 1(3x + 8) 
= (3x + 8)(3x + 1) 
(Ww) 1-64z? 
Solution: 
= (1)? - (4z)? 
= (1 — 4z)[(1)? + 1(4z) + (4z)?] 
= (1 — 4z)(1 + 4z + 162?) 
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(v) 8x? - 
Solution: 


= (2)3 -(2). 
= (2x --) ο qn = 
= (2x - =) (4x? cu 


(vi) 2y-5y-3 
Solution: 

= 2y? + 6y un dui 3 

= 2y(y 53) --1( + 3) 

= (y + 3)(2y = 1) 
(vii) x3 4+x27-4x-4 
Solution: 

=x*(x +1) -- 4(x +1) 


= (x + 1) (x? ` 
= (x +1) (x? 
= (x + (= 2) 


(viii) 25 n+1 


A 
27y3 


(smn? + 2(Smn). 1 + (1)? 
= (5mn + 1)? 
1 — 12qp + 36p?q? 


= (1)? - 2(1)(6pq) + (69)? 
= (1 — 6pq)* 
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